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We Claim : 

r\\)/~) 1 . A programmable blood processing system 

**^\{ f coupled to a blood separation device comprising 
1 ' a cassette containing several preformed, 

pneumatically actuated pump stations, several preformed fluid 
5 flow paths, and several preformed, pneumatically actuated 

valves in the fluid flow paths, and 

a programmable pneumatic actuator to hold the 
cassette and selectively apply pneumatic force to the valves 
and pump stations in response to a control program to place 
10 any selected fluid flow path in flow communication with any 

selected pump station. 

2 . A system according to claim 1^ 
wherein the pneumatic actuator selectively 

applies both positive pressure and negative pressure to the 
valves and pump stations. 

3 . A system according to claim 1 
wherein the pneumatic actuator selectively 

applies positive pressure to close the valves and negative 
pressure to the open the valves . 

4 . A system according to claim 1^ 
wherein the pneumatic actuator selectively 

applies positive pressure to expel fluid from the pump 
stations and negative pressure to draw fluid into the^pump 
5 stations . 

5 . A system according to claim 
wherein at least one of the pump stations 

includes first and second pump chambers operating in tandem 
in response to the application of pneumatic force. 

6. A programmable blood processing system 




S&7. 



^ I coupled to a blood separation device comprising 

I a cassette 1 containing several preformed, 

pneumatically actuated pump stations, several preformed fluid 
5 flow paths, and several ptreformed, pneumatically actuated 

valves in the fluid flow paths, 



\ 




a programmable pneumatic actuator to hold the 
cassette and select ively /apply pneumatic force to the valves 
and pump stations in response to a control program to place 
any selected fluid flow path in flow communication with any 
selected pump station/ and 

a controller having a first selectable control 
program to direct the pneumatic actuator to apply pneumatic 
force to the valves/ and pump stations to perform a first 
blood separation procedure, the controller also having a 
second selectable ofontrol program to direct the pneumatic 
actuator to apply pneumatic force to the valves and pump 
stations to perform a second blood separation procedure 
different than the /first blood separation procedure, whereby 
the preformed pumpf stations, preformed fluid flow paths, and 
preformed valves m the cassette can accommodate different 
blood processing procedures . 

7. A system according to claim 6 
wherein the pneumatic actuator' selectively 

applies both positive pressure and negative pressure to the 
valves and pump stations. 

8. A system according to claim 6 

wherein the pneumatic actuator selectively 
applies positive pressure to close the valves and negative 
pressure to the open the valves . 

9. A system according to claim 6 
wherein the pneumatic actuator selectively 

applies positive pressure to expel fluid from the pump 
stations and negative pressure to draw fluid into the Jpump 
stations . 

10. A system according to claim 6 
wherein at least one of the putffp stations 

includes first and second pump chambers operating in tandem 

in response to the application of pneumatic force. 

\ 

11. A programmable blood processing system 
oupled to a blood separation device comprising 
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~ ^ a casseftte containing several preformed, 

pneumatically actuatted pump stations, several preformed fluid 
flow paths, and several preformed, pneumatically actuated 
valves in the flui/d flow paths, and 

a programmable pneumatic actuator to hold the 
cassette and selectively apply pneumatic force to the valves 
and pump stations in response to a control program to direct . 
fluid flow through any selected pump station in either a 
forward direction between two valves, or a reverse direction 
between two valves, or an in-out direction through a single 
valve . 

12 1 A system accordii 

wherein the pneumatic actuator/ selectively 
applies both positive pressure and negativ^e pressure to the 
valves and pump stations . 

13 . A system accordii 
wherein the pneumatic actuator selectively 

applies positive pressure to/close the valves and negative 
pressure to the open the ^alves. 

14. A system according to claim 11 
wherein /the pneumatic actuator selectively 

applies positive/ pressure to expel fluid from the pump 
stations and negative pressure to draw fluid into the pump 
stations . 

15. A system according to claim 11 
wherein at least one of the pump stations 

includes first and second pump chambers operating in tandem 
i# response to the application of pneumatic force. 

16. A programmable blood processing system 
/coupled to a blood separation device comprising 

a casse/tte containing several preformed, 
pneumatically actuated pump stations, several preformed fluid 
flow paths, and several preformed, pneumatically actuated 
valves in the fluad flow paths, and 

a programmable pneumatic actuator to hold the 
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cassette and selectively apply pnej^flcitic force to the valves 
and pump stations in response' to a control program to 
simultaneously place two/of the pump stations in flow 
communication with felie blood separation device while 
simultaneously placing a third pump station in flow 
communication w^th a venipuncture. 

17. A system according to claim 16 
wherein a first pump station is_/place£l in 
communication with an inlet of the blood separation: device 
while a second pump station is placed in simultaneous 
communication with an outlet of the blood separation deyice. 
18 . A system according to clainr 16 
wherein the programmable pn^umatrc actuator 
selectively applies pneumatic force to fene valves and third 
pump station to direct fluid flow through the third pump 
station in either a direction away A rom the venipuncture or 
a direction toward the venipuncture. 

19. A system according to claim 16, 
wherein the programmable pneumatic actuator 

selectively applies pneumatic force to the valves and pump 
stations to direct f luixi flow through any selected pump 
station in either a forward direction between two valves, or 
a reverse directigjf between two valves, or an in^out 
direction through A single valve. 

20. /a system according to claim 16 
further including a controller having a first 

selectable control program to direct the pneumatic actuator 
to apply pnemmatic force to the valves and pump stations to 
perform a /first blood separation procedure, the controller 
having a/ second selectable control program to direct the 
pneumabac actuator to apply pneumatic force to the valves and 
pump stations to perform a second blood separation procedure 
different than the first blood separation procedure, whereby 
the/pref ormed pump stations, preformed fluid flow paths, and 
pr/eformed valves in the cassette can accommodate different 
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blood processing procedures. 

21. A system according to c^Ctm 16 
wherein the pneumatic actuator selectively 

applies both positive pressure and ri^gative pressure to the 
valves and pump stations. 

22. A system accop^fiing to claim 16 
wherein the pneumatic actuator selectively 

applies positive pressure/to close the valves and negative 
pressure to the open ti*e valves . 

23. A system according to claim 16 
wherein^ the pneumatic actuator selectively 

applies positiy^ pressure to expel fluid from the pump 
stations and jfegative pressure to draw fluid into the pump 
stations. 

^-24^1 — A system according to claim 16 > 
^wherein at least one of the pump stations 
incudes first and second pump chambers operating in tandem 
response to the application of pneumatic force. 

25. A programmable blood processing system 
^coupled to a blood separation device comprising 

a cassette Containing several preformed, 
pneumatically actuated pumfc> stations, several preformed fluid 
flow paths, and several /preformed, pneumatically actuated 
valves in the fluid flow paths, and 

a programmable pneumatic actuator to hold the 
cassette and selectively apply pneumatic force to the valves 
and pump stations in /response to a control program to place 
a first pump station in communication with an inlet of the 
blood separation device to supply blood to the separation 
device for separation into components, a second pump station 
in communication /with an outlet of the blood separation 
device to withcyraw a blood component from the blood 
separation device, and a third pump station in communication 
with a venipuncture to supply and return blood to a y^onor . 
26 . , 



A system according to claim 25 
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wherein tfcfe programmable pneumatic actuator 
selectively applies pneumatic force to the valves and first 
and second pump stations to simultaneously supply blood to 
and withdraw blood/from the separation device. 

27. ^ system according to claim 21 
wherein the programmable pneumatic actuator 
selectively applies pneumatic force to the Valves and pump 
stations to supply blood to or' withdraw/ blood from the 
separation device while blood is supplied from or returned 
to the donor. / 

28 . A system according Jlo claim 25 
wherein the programmable pneumatic' actuator 
selectively applies pneumatic force to the valves and pump 
stations to place a fourth pump sfcTation in communication with 
a source of anticoagulant for/mixing with blood. 

29. A system according to claim 25 
wherein the programmable pneumatic actuator 

selectively applies pneumatic force to the valves and third 
pump station to place the/third pump station in communication 
with a source of f luid^for mixing with blood. 

30. A system according to claim 25 
further/including a controller having a first 

selectable control/ program to direct the pneumatic actuator 
to apply pneumatifc force to the valves and pump stations to 
perform a first/blood separation procedure, the controller 
having a second selectable control program to direct the 
pneumatic act/uator to apply pneumatic force to the valves and 
pump stations to perform a second blood separation procedure 
different tthan the first blood separation procedure, whereby 
the preformed pump stations, preformed fluid flow paths, and 
preformed valves in the cassette can accommodate different 
blood processing procedures. 

/ 31. A system according to claim 25 

/ wherein the pneumatic actuator -Selectively 

appl/ies both positive pressure and negative pressure to the 
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valves and pump stations. 

32. A system according toxclairn 25. 
wherein the pneumatic/ actuator selectively 

applies positive pressure to clefse the valves and negative 
pressure to the open the values. 

33. A systenK iccording to claim 25 
wherein tjare pneumatic actuator selectively 

applies positive pressure to expel fluid from the pump 
stations and negative pressure to draw fluid into the pump 
stations. X 

>/34 . A system according to claim 25 
/ wherein at least one of the pump stations 
includes first and second pump chambers operating in tandem 
in/ response to the application of pneumatic force. 

35. A blooey processing method comprising the 

teps of 

providing /a cassette containing several 
preformed, pneumatically actuated pump stations, several 
preformed fluid f]/>w paths, and several preformed, 
pneumatically actuated valves in the fluid flow paths, and 
placing/ the cassette . in association with a 
pneumatic actuator/ to selectively apply pneumatic force to 
the valves and pump stations, 

providing a first selectable control program to 
operate the pneumatic actuator to perform a first desired 
blood processing procedure using the cassette including 
conveying blood through a separation device for separation 
into a first opponent part, at least a portion of which is 
collected, and 

providing a second selectable control program to 
operate the pneumatic actuator to perform a second desired 
blood processing procedure using the cassette including 
conveying bipod through a separation device for separation 
into a seconp component part, at least a portion of which is 
collected. 
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claim 35 



blood cells. 



claim 35 




36. A blood processing method according to 
wherein the first component paj?c includes red 
X7 . A blood process income thod according to 
wherein the secotfa component part includes 
'8. A blo^ra processing method according to 



further including the step of providing a third 
selectable control program to operate the pneumatic actuator 
to performer third desired blood processing procedure using 
the cassette including conveying blood through a separation 
devic^for separation into first and second component parts, 
at/Least a portion of which are collected. 



